retinoid binding protein (IRBP) is a soluble glycolipoprotein located between the neurosensory retlila and pigment epitheium, which may serve to transport vitamin A derivatives between these tissues. The specific cell type responsible for IRBP synthesis has not been well established.
Introduction
Interphotoreceptor retinoid binding protein (IRBP) is a soluble glycolipoprotein which is present in photosensitive tissues, such as the retina (Gonzalez-Fernandez et al., 1985; Fong et al., 1984a,b; Bunt-Milam and Saari, 1983; Adler and Martin, 1982) and al., 1986; Schneider and Papermaster, 1986; Bok, 1985; Gonzalez-Fernandez et al., 1985; Fong et al., 1984b; Bunt-Milam and Saari, i983) , where it comprises up to 70% of the soluble protein (Pfeffer et al., 1983) . 1982; Chader, 1982; Lai et al., i982; Liou et al., 1982) .
The specific retinal cell type responsible for synthesis of LRBP has been the subject of much conjecture. In vitro incubation cxperiments indicate that IRBP is secreted by the neural retina (Gonzalez-Fernandez et al., 1985; Fong et al., 1984a,b; Wiggert et al., 1984) and more specifically by the rod photoreceptor cells (Hollyfield et al., 1985a; Gonzalez-Fernandez et al., 1984) . Although most immunocytochemical work has verified the presence ofLRBP extracellularly (Anderson et al., i986; Schneider and Papermaster, 1986; Bok, 1985; Gonzalez-Fernandez et al., 1985; Fong et al., 1984b; Bunt-Milam and Saari, 1983) were anesthetized with CO2, and immediately before death their eyes were enucleated and placed in the same fixatives as described above. The eyes remained in fixative overnight at 4C. Human eyes were then dissected into 2-mm thick pieces extending from the optic nerve head to the ora serrata. The anterior segments of squirrel eyes were removed and the remaining MA), respectively, for the synthesis of 3H-labeled probes, using the same protocol as detailed in the riboprobe kit. One to two sg of DNA was used for probe synthesis, and optimal radiolabel incorporation for a 50 ii volume was typically 4-6 x i0 dpm for both "5 and 3H radiolabel. In some sections where cone nuclei were clearly visible, silver grains were found in the perinuclear cytoplasm ( Figures  2a and 2b , asterisk). Periodic focal points oflabeling were also observed in the photoreceptor cell nuclei ( Figure  2a ). However, little or no labeling was found in the photoreceptor outer segments, the RPE (not shown), or in most ofthe inner retina (Figures  2a and 2b) . Control sections using 3H-riboprobe made from either pGem vector DNA or control template DNA showed little labeling and few grains over the entire section ( Figure  2c ).
Results

IRBP mRNA Expression in Human Retina
IRBP mRNA Expression in a Cone-dominant Retina
In the ground squirrel retina, hybridization with anti-sense strand 3H-riboprobe resulted in labeling that was localized almost exclu- Figure 3) . These results lend further support to the observations made on human retina (see above) that cones as well as rods cxpress IRBP mRNA, and that the cones are its primary source in this species.
Discussion
We have demonstrated in this study that both rod and cone pho- We have now demonstrated its gene expression in the thirteen-lined ground squirrel, whose retina consists of at least 95% cone photoreceptors (West and Dowling, 1975) . Previously, IRBP has been identified and localized by immunocytochemistry in the cone-dominant retinas of diurnal squirrels (Anderson et al., 1986) .
The results of these studies were consistent with those obtained in rod-dominant species and implied that cones as well as rods synthesize IRBP. Northern blot analysis has shown that the IRBP message is present in the retinas of a wide variety of vertebrate species (Inouye et al., 1989) . Although this study did not include ground squirrel or other cone-dominant species, it did find expression of LRBP mRNA in retinoblastoma cells, a mammalian cell line that has been reported to exhibit a cone-like expression of retinal genes (Bogenmann et al. , 1988) .
Therefore, we can conclude from cvidence combined from a variety of sources and methods that IRBP is a gene produce of both rod and cone photoreceptors.
